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(54) OPHTHALMOLOGIC INSTRUMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily conduct 
measurement even to a subject eye of bad fixation by 
changing the tolerance of misalignment for conducting 
automatic measurement corresponding to time after 
starting alignment. f 
SOLUTION: The light flux of a light source 32 for f $ 

measurement is incident on prisms 25a and 25b through 
which the light of its wavelength only is transmitted. At a E 
correct actuation distance, a spot image of the light 
source 32 for measurement is formed as two 
luminescent spots disposed in parallel along a vertical 
line close to a center on an image pickup element 27. As 
the luminescent spots of alignment are reflected on the 
cornea of the subject eye E, key input to start auto- 
alignment is conducted, and drive motors 4, 10, and 15 
are driven to set it to a correct alignment position. When 
the fixation of the subject eye E is bad, and it is hard to 
be set to the correct alignment position, the range of 
the correct alignment position is enlarged corresponding 

to time after starting, thereby automatic measurement by auto-alignment can be conducted 
even to the subject eye of bad fixation. 
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(54) OPHTHALMOLOGIC INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily conduct measurement even to a 
subject eye of bad fixation by changing the tolerance of misalignment for 
conducting automatic measurement corresponding to time after starting 
alignment. 

SOLUTION: The light flux of a light source 32 for measurement is incident 
on prisms 25a and 25b through which the light of its wavelength only is 
transmitted. At a correct actuation distance, a spot image of the light 
source 32 for measurement is formed as two luminescent spots disposed in 
parallel along a vertical line close to a center on an image pickup element 
27. As the luminescent spots of alignment are reflected on the cornea of 
the subject eye E, key input to start auto-alignment is conducted, and drive 
motors 4, 10, and 15 are driven to set it to a correct alignment position. 
When the fixation of the subject eye E is bad, and it is hard to be set to the 
correct alignment position, the range of the correct alignment position is 
enlarged corresponding to time after starting, thereby automatic 
measurement by auto-alignment can be conducted even to the subject eye 
of bad fixation. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this trans I at i on. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ophthalmology device carry out having optometry-ed, an alignment detection means detect the amount of 
alignment gaps of a measurement head, the driving means that move the position of the aforementioned measurement head 
based on the aforementioned amount of alignment gaps, the control means which perform alignment with optometry-ed 
automatically, and measure when the aforementioned amount of alignment gaps is in tolerance, and a change means change the 
aforementioned tolerance according to the time from the move start of the aforementioned measurement head as the feature. 
[Claim 2] The ophthalmology device characterized by providing the following. An alignment detection means to detect the amount 
of alignment gaps of optometry-ed and a measurement head Driving means which move the position of the aforementioned 
measurement head based on the aforementioned amount of alignment gaps Control means which measure when the amount of 
alignment gaps which performed alignment with optometry-ed automatically and was detected by the aforementioned alignment 
detection means is in the 1st tolerance A prohibition means to forbid measurement when the aforementioned amount of 
alignment gaps exceeds the 2nd tolerance of latus rather than the 1st tolerance of the above, in case it measures compulsorily 
by the input of the aforementioned input means to the midst which is performing automatic alignment, the input means of a 
measurement start 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention doubles the alignment of optometry-ed and a measurement head 
automatically, and when an alignment gap becomes predetermined within the limits, it relates to ophthalmology devices, such as 
non-contact formula tonometer which measures automatically. 
[0002] 

[Description of the Prior Art] Conventionally, the alignment of optometry-ed and a measurement head is doubled automatically, 
and when an alignment gap becomes predetermined within the limits, the non-contact formula tonometer which measures 
automatically is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, when the fixation examined 
the eyes is bad, alignment doubling takes time, measurement may be unable to be started easily and there is a trouble that the 
burden of the subject becomes large for the reason. Moreover, when an alignment gap is out of the predetermined range, and 
pushing a measurement start switch and measuring compulsorily, in order to measure irrespective of the gap of alignment, there 
is a trouble of a measurement error etc. arising and performing useless measurement. 

[0004] The purpose of this invention cancels an above-mentioned trouble, and is to offer the ophthalmology device which can be 
quickly measured also to the optometry-ed with the bad fixation. 

[0005] Other purposes of this invention are to offer the ophthalmology device which can prevent useless low measurement of 

reliability. 

[0006] 

[Means for Solving the Problem] The ophthalmology device concerning this invention for attaining the above-mentioned purpose 
Optometry-ed and an alignment detection means to detect the amount of alignment gaps of a measurement head, The driving 
means which move the position of the aforementioned measurement head based on the aforementioned amount of alignment 
gaps, It is characterized by having the control means which perform alignment with optometry-ed automatically, and measure 
when the aforementioned amount of alignment gaps is in tolerance, and a change means to change the aforementioned tolerance 
according to the time from the move start of the aforementioned measurement head. 

[0007] Moreover, an alignment detection means by which the ophthalmology device concerning this invention detects the amount 
of alignment gaps of optometry-ed and a measurement head, The driving means which move the position of the aforementioned 
measurement head based on the aforementioned amount of alignment gaps, The control means which measure when the amount 
of alignment gaps which performed alignment with optometry-ed automatically and was detected by the aforementioned 
alignment detection means is in the 1st tolerance, The input means of a measurement start, in case it measures compulsorily by 
the input of the aforementioned input means to the midst which is performing automatic alignment, when the aforementioned 
amount of alignment gaps exceeds the 2nd tolerance of latus rather than the 1st tolerance of the above, it is characterized by 
having a prohibition means to forbid measurement. 
[0008] 

[Embodiments of the Invention] this invention is explained in detail based on the example of illustration. Drawing 1 shows the 
cross section of the auto alignment tonometer of an example, the guidance shaft 2 and a feed screw 3 arrange on the horizontal 
movement frame 1 horizontally, and are attached in it, and the right-and-left drive motor 4 is being fixed to the side of the 
horizontal movement frame 1 . Onto the horizontal movement frame 1, the vertical-movement frame 5 is laid, and the bearing 6 
and the female screw bearing 7 which were fixed to the lower part of the vertical-movement frame 5 fit into the guidance shaft 2 
and feed screw 3 of the horizontal movement frame 1, respectively, and can move the vertical-movement frame 5 now 
horizontally. 

[0009] The guidance shaft 8 and the feed screw 9 are perpendicularly set up by the vertical-movement frame 5, the vertical drive 
motor 10 was fixed to the lower part of the vertical-movement frame 5, and the vertical drive motor 10 is directly linked with one 
edge of a feed screw 9. Moreover, the guidance shaft 8 and a feed screw 9 fit into the bearing and the female screw bearing 12 
which were fixed to the longitudinal-slide-movement frame 1 1 and which are not illustrated, respectively, and can go up and down 
now the longitudinal-slide'-movement frame 1 1. The guidance shaft 13 and the feed screw 14 are installed in the longitudinal- 
slide-movement frame 1 1, the order drive motor 15 is directly linked with one edge of a feed screw 14, and the order drive motor 

15 is being fixed to the longitudinal-slide-movement frame 11. 

[0010] The guidance shaft 13 and feed screw 14 of the longitudinal-slide-movement frame 1 1 have fitted into the bearing and 
female screw bearing which were fixed to the tonometry section 1 6, respectively and which are not illustrated, a feed screw 14 
rotates by rotation of the longitudinal-slide-movement frame 1 5, and movement to a cross direction of the tonometry section 1 6 
is enabled in accordance with the guidance shaft 13. Thus, the mechanism which moves the tonometry section 16 to the upper 
and lower sides and a longitudinal direction free in three dimensions approximately is constituted to the optometry E-ed. 
[0011] Moreover, the joint 17 of the airstream admission into a club which is not illustrated on the side of the tonometry section 

16 is attached, and the air generating section for an air blast is connected with this joint 17 through the flexible pipe. And the air 
generating section consists of a rotary solenoid, a piston, the arm for piston movement, and a cylinder, by rotation of a rotary 
solenoid, carries out the horizontal displacement of the piston, and sends the air in a cylinder into the tonometry section 16 
through a flexible pipe and a joint 17. 
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[0012] In the interior of the tonometry section 16, a nozzle 20 is arranged on the optical path 01 which counters the optometry 
E-ed, and the mask 24 as shows to two lenses 21 and 22 before and behind the outside of a nozzle 20 and it shows to the back 
at a dichroic mirror 23 and drawing 2 and Prism 25a and 25b, the lens 26, and the image pck-up element 27 are arranged one by 
one. Moreover, on the optical path 02 of the direction of incidence of a dichroic mirror 23, a lens 28, a one-way mirror 29, a * 
dichroic mirror 30, the projection lens 31, and the light source 32 for measurement are arranged, aperture 33 and the photo 
detector 34 which is the light sensing portion of a cornea deformation detection system are arranged in the reflective direction of 
a one-way mirror 29, and the fixation Light Emitting Diode light source 35 is arranged in the direction of incidence of a dichroic 5 * 
mirror 30. 

[0013] Drawing 3 shows the block diagram of the electric control section, MPU40 which controls a system is formed, the output 
of the image pck-up element 27 is connected to MPU40 and an image memory 42 through A/D converter 41, and the image 
memory 42 is connected to MPU40. The output of the pressure sensor 43 which detects the pressure in the air chamber of a 
photo detector 34 and the tonometry section 16 is connected to MPU40 through A/D converter 44. Moreover, the output of 
MPU40 is connected to the right-and-left drive motor 4, the vertical drive motor 10, and the order drive motor 15 through the 
motorised circuit 45. It has the function which controls the hand of cut and drive speed of each motors 4, 10, and 1 5. Moreover, 
it connects with the light source 32 for measurement, and the fixation Light Emitting Diode light source 35 through the drive 
circuit 46, has turning on and off of each light sources 32 and 35, and the control function of the quantity of light, and has the 
function to connect with a rotary solenoid 47 further and to perform the drive control. 

[0014] First, the subject sits down before the tonometry section 16, and carries out the fixation of the fixation Light Emitting 
Diode light source 35 through a fixation label projection optical system. It is reflected with a dichroic mirror 30, and the flux of ■ 
light from the fixation Light Emitting Diode light source 35 penetrates a one-way mirror 29, and is led to the optometry E-ed 
through the inside of a nozzle 20 through a lens 28. 

[0015] In observation optical system, the observation image examined [ E ] the eyes passes along the lens 21 of the outside of a 
nozzle 20, and a lens 22, penetrates a dichroic mirror 23, passes along opening of the center of a mask 24, is led to the image 
pck-up element 27 through a lens 26, and is displayed on the display which is not illustrated. A ** person drives the upper and 
lower sides and the right-and-left drive motors 4, 10, and 15, and performs alignment of an outline approximately so that a 
trackball etc. may be operated looking at the image of this display and the optometry E-ed may be picturized for the image pck- 
up element 27 of the observation optical system of the tonometry section 16. 

[0016] In an alignment projection optical system, the flux of light from the light source 32 for measurement penetrates the 
projection tens 31. a dichroic mirror 30, and a one-way mirror 29, is irradiated in a nozzle 20 through a lens 28 and a dichroic 
mirror 23, and goes to the optometry E-ed. 

[0017] The flux of light in which some optical system is shared with observation optical system, and it was reflected by the 
cornea examined [ E ] the eyes in alignment light-receiving optical system Pass along a lens 21 and a lens 22, penetrate a 
dichroic mirror 23 in part, and a mask 24 is minded. Incidence is carried out to the prism 25a and 25b which penetrates only the 
wavelength light of the light source 32 for measurement, it separates into the 2 flux of lights, one flux of light is refracted below 
by left-hand side prism 25a, and the flux of light of another side is refracted up by right-hand side prism 25b. 
[0018] By this, image formation of the spot image of the light source 32 for measurement is carried out near the center on the 
image pck-up element 27 as the 2 luminescent spots together with a vertical line top in the proper working distance. Each of 
these 2 luminescent spots will be displaced relatively to a respectively different longitudinal direction on the basis of the 
luminescent-spot position in the proper working distance, if the working distance shifts forward and backward. Moreover, if the 
**** test section 16 moves in the direction of four directions to the eye examination E-ed, the 2 luminescent spot will move in 
the direction of four directions according to the amount of gaps both, without changing the relative position. 

[0019] The output of the image pck-up element 27 which is the light sensing portion of observation optical system and alignment 
optical system is sent to the display which is not illustrated through a picture composition circuit. In order to display a **** 
measurement result and an alignment index, the picture composition circuit has received the character composite signal from 
MPU40, and it is compounded with an observation image and it displays it on a display. Moreover, the observation image by which 
alignment detection processing is carried out is sent to an image memory 42 through A/D converter 41 which digitizes a picture. 
The picture memorized by the image memory 42 is incorporated to MPU40, and processing of rareness and alignment position 
detection is performed. 

[0020] Where the alignment luminescent spot is reflected on the cornea examined [ E ] the eyes, if the key input which starts 
auto alignment is performed, the position of the alignment luminescent spot will be detected, the control signal of MPU40 will be 
sent to the motorised circuit 45 according to the amount of gaps, and the upper and lower sides and the right-and-left drive 
motors 4, 10, and 15 will drive approximately. Thus, the tonometry section 16 moves and it is set as a proper position so that 
feedback control of the auto alignment which used alignment optical system may be performed and the proper alignment position 
to the optometry E-ed may be suited correctly. In addition, the drive of these motors 4, 10, and 15 can be driven also by 
operation of a trackball, a mouse, or a key input, when the optometry E-ed can detect neither with observation optical system 
nor alignment optical system. 

[0021] Thus, when the amount of gaps of alignment changes into a predetermined proper alignment state within the limits, a 
trigger signal is generated from MPU40 in the drive circuit 46, and a rotary solenoid 47 drives automatically. Air is sent into an air 
chamber from the air generating section by this, and air is sprayed on a cornea from a nozzle 20. 

[0022] The projection optical system of a cornea deformation detection system is shared with an alignment projection optical 
system, and the flux of light which carried out outgoing radiation from the light source 32 for measurement penetrates the 
projection lens 31, a dichroic mirror 30, and a one-way mirror 29, is irradiated in a nozzle 20 through a lens 28, and goes to the 
optometry E-ed. A cornea deforms with the sprayed air, the corneal-reflex flux of light passes along a lens 21 and a lens 22, a 
part is reflected with a dichroic mirror 23, a part is further reflected by the one-way mirror 29, and it is led to a photo detector 
34 through aperture 33. The signal by which the output of the photo detector 34 in this predetermined deformation state became 
pulse-like, measured the pressure in the air chamber of the peak period by the pressure sensor 43, and photo electric translation 
was carried out to the pressure sensor 43 by the photo detector 34 is digitized by A/D converter 44, is sent to MPU40, and is 
converted into the intraocular tension. 

[0023] When **** examined [ E ] the eyes does not suit a proper alignment position bad at this time, automatical measurement 
by auto alignment can be performed also to the eye examination E-ed with bad **** by making the range of a proper alignment 
position large according to the time from an auto alignment start, as shown in drawing 4 . 

[0024] Moreover, although a measurement start switch is usually pushed, auto alignment is interrupted to the eye examination E- 
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ed in which automatical measurement' by auto alignment is impossible and it measures compulsorily even if **** is very bad and 
makes the range of a proper alignment position large, if the alignment gap at this time is too large, even if it measures, it becomes 
a measurement error and useless measurement will be performed. For this reason, it judges whether it goes into the 
precJet erm in ed range for an alignment position when a measurement start switch is pushed performing compulsive measurement, 
and it is made not to measure when not going into the predetermined range. 

[0025] In addition, it fixes according to the time from an auto alignment start, without making the range of a proper alignment 
position large. In pushing a measurement start switch to the eye examination E-ed with bad ***♦, interrupting auto alignment and 
measuring compulsorily When judging whether it goes into the predetermined range for an alignment position when a 
measurement start switch is pushed performing compulsive measurement and not going into the predetermined range, it is good 
also as composition which does not measure. 

[0026] Moreover, this invention can be used not only for ****** but for other ophthalmology devices, such as a fundus camera 

and a dioptometer. 

[0027] 

[Effect of the Invention] According to the time from the move start of a measurement head, by changing the tolerance of an 
alignment gap, the ophthalmology device applied to thisinvention as explained above can perform quick measurement also to the 
eye examinatton-ed with bad ****, and can reduce a **-ed person's burden. 

[0028] Moreover, when pushing a measurement start switch and measuring compulsorily, and an alignment gap is larger than a 
predetermined value, by having forbidden measurement, the ophthalmology device concerning this invention can prevent useless 
measurement of a measurement error etc., and can reduce [ since the fixation examined the eyes is bad and an alignment gap is 
not settled into auto alignment at the predetermined range, ] the burden of the subject. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daftages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *"*** shows the word which can not be translated. 
3 ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 




[Drawing 4] 
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[Drawing 3] , 
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